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(57) Abstract: 



PURPOSE: A method for generating 
diffusion code having orthogonal 
characteristic is provided to reduce 
timing required for generating code, 
generate an orthogonal 
characteristic by using Ex-OR logic 
without using additional control 
logic, reduce the time required for 
generating code in the system by 
applying SX code to a code division 
multiple system, and simplify the 
structure of the system, thereby 
improving the efficiency. 

CONSTITUTION: Input symbols are 
received. A subcode performs 
exclusive OR to an odd number of 
bit selected among the input 
symbol. A SX code is generated by 
using possible all odd number of 
Ex-OR subcode. Input data is 
diffused using the SX code. 
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E}*h fcSJ&(Ex-Or)& AH ^£6fi= jl*§!. ^ss* 2^ 840H2I Ex-OR AiM32g AtgoFOl SX 3Ei gigSi^ SX 3E1 

Mgo>01 CHIOIEHS 8U*A|3|fe SS&CL S StSOII 2|» PxP OHM^I^: 1*EH2J SX 3E S*r. 

=(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X) 

SH^3CH, (* ) £r. £J^ti|M LHXI }^G|| UI^S Ex-0*Rt[ Ai«320ID. ^ »BIS. ¥^9J Jll Oi^e A*go*XI 

Ex-OR ^SJSm MEo\W mM 3EU SFCi0F2 HOI £!H2^gg XI ^ SX 3E1 .£|g& v 2^M1 t 32 i^Oil ifill EfOI&'M U^AI 

5|ffl. E^eh 3EI 2J£iJ 4- 2iQ. 
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£2 
S Ail AH 

2S2J ZlBt^ - 
EE 1 © ^BH ^I^Oll £|&h olQ0F2 32 U£S g £l ^AlOtl. 

2 2 & s gjgoii mm sx sjise giggjg. . 
2 3 s era on toe 4xi°i sx sji3E ^yggjg. 

E4^a &S0II 8x8 OHM^ ^ EH HI SX 32: 

2 5 ^ 2til^ oj^CHI 2J6I01 #^£J^ 2x2 OHM^^ ^EUSI SX 32.. 

E6i 3blM gJ^CMI old #<*£J£r 4x4 0HS&!£ i*EH°J SX 32. 

E7g 4UIM oi^oii oj SK)1 8x8 Omaj^ ^EH°I SX 32. 

£82 5d|e o,^oi| 2lolW g^EJ^ 16x16 OH ^ £ gEHSJ SX 32. 
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1 10 : 120 : tH Hi 
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150 : bHE>^ te£|»(Ex-OR) 3IIO|e 
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245.255.265,355.365.375.385 : HHEt^ teEItt 
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s ^go s>m AijEg e^i (Spread Specti^CommunicationJM 2 ^ (Spread Cc?^:; : 'tt»»S*OII &m ^ °^AH. mo\ 3E^i 

QgS^(Code Division Multiple Access: CDMA) Af§6fb 01 § 2 1^1 (Mobile Telephone) EE^ 2|XI^(Base Station) Oil AH A^gXi ZW 

^oj o. 3 coj *<in^£(Orthogonalitym ^Xl SI 2 1 ^S^^g D\J\^ ^^3E i= v £ Oil gffi 2 0IP. 

3 c DeS^ AI^UE, g§9 ^Er^S Argorb: 2f 3r2JXrM2l ^Sl ^£15^1 SOil ^Xr°J 2^ (Spread Code)ff S6H2 

pj«s ^mai^ am°j ^m^oii ^ch st«p. cHfe ^xh 4^8rii, ^6]oiiAH2f 3ei ssi'oi 2*2121 ^p^^q 

. Di§^ AI^HB ^6! CH2!e A^^^^Mi. ^Ur^^i Arg ail ^0112. 3EI Af§6f01 &SS*M XI£JeJQ 

DiS^ Al^iL'OII/d }|XI^(Base Station) CHI AH Bg.^ (Radio Terminal)°M §ofb xH^S (Forward Link)£f ofK, 

^ Oil AH }|Xl^o^ »8*fe XW^m ej»s S3 (Reverse Linker elCf. £88 ^ BOH AH ?IX)^g Oie llf^2S?£i £!a01l ^152^^ 

S Z>rX!^ 2|A*5S ^^(Pseudorandom Noise Code: PN Code)S SorOI »6*AIS °^Mi . xH^M £§i e*«» U B Oil AH 01= 23* 

3l*r Q^HJ ^^QIOIEiZ! ^IH^^g ^Xlor^j ^I6r04 f^3£I ArgeJD. 

|'^512§ 3E?f Q§S^ J\^m AhgSr^ OIS "SSf^U 9|X|^^ SjiiZ^ga D\X\^ m&TL^^-M S"A|3H(Walsh Code)U 6rCrQrHB 
H(Hadamard Code)M Arg.erCr. Ei^^sOil mm .SlS^gS ^ XI of3 AH »A|3 = U SrCrO^g UB A] 2! U Oil &&o\D\ °i 6H AH , g2Ji 
Oil ?lf± f^3E l^^gE, MB o\OD[El 3^:>IS(Fast Hadamard Coding)g ArSeJD. 

E 1 E JlirOil 21 £ orDDrE 3E i^^S-Ej gi gAIOilg UEffcH 2 EAIsr bH2l BOI, M ^ Oil 2jor01 4b[^ ^(AO - A3)M 

6r^ 3^9(110)21-: 2b|M SJ^^JSM «>0r USs! ^Ctfl B\m 4b|^ #^(B0 ~ B3)M £U£!orfe: tHffl(120); &D\ \MJH2\ m^M XilOiofe XII 
CH^^(130); ^l 3f^Ei°l m^M^iAO ~ A3) 21 tHIH2| M^6Js(B0 - B3)M 2|2t £r dl 3(And)Srfer 4^H^ ZHi 0! §(140)(1 42)(144)(146) 
Si £>OI 43H2I PilOIM^i m^m bHEl^ ^d|& k (Exclusive-OR)5r01 e^M ^^6^ Ex-OR 7ilOIM(150)^ ^^^Q. 

QJ\ bHIH(120)^ XII OH ^ Oil 2\o\0\ 4dlM e^<^S(B0 ~ B3)S <M^^o^ e^o^Qii. 2b|M ^'^011 Q\m 4bl^ ^^o| r^i^ H 1 H[ ^Cf. 
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3E^i QsS^ A|^H£J ^IXI^OIU 0I= S^^l^. xH^DrU- Dldl tg9 l^(row)M ^a^^Mi, 2| xH^M ^^tlCf. OjIM PCH XH 

^OIEI bH2} ^01 §^5lb ^J^Oil 2J§[ lf^3E ^^^SOil 5i OH AH ^ . °j«0il OiorO} ^^£J^ 5|i3Ei HI OH BP I XilOH^^Jlf tH 
iH^HQSPI Dffl^Oll aE^^OII AIZIOI ^0| ^ £1 01 . SJ^Oil CHS^OI ^^£1^ ISS XiSH" CHI S £1 X^OI ^ Qo^l CLH = CHI sJ^2J 9^01 ^ S 

tt^OI 0I¥^X^ 3fe ^1^^ t ...... . ' 

CQdf AH ^Ol^ br2f ^01 e^Elfe ^I^SI ^Xi1§§ 5H^5PI ^i6[01 ^ei^ ^ 2 SSI ".^25{S f ^^^oj XHI CM S ^! § AfgBFXI 

^1 Ex-OR g5|S}I AfgSfOt ^mmgm M^% v Ex-OR(Subset Ex-OR: SX) 2^8 ^^6^, ^Hm^M ^rX|^ s[^3E ^^^S 

emsoFbsoia.. - 

^ C1E ^^3f §S8 oPIS ^ Ail eh ^g§ g«£J ESI ^SSrS'SD S^j5H^ ^OiCf. 



? a as 3»s • 

^^lei- br5l ^^o^l ^IShOI ^ ^SOil fire ^IH.^^M ^rXI^ ^[3E ^^^S2J b^^th ^'AlOil^, 

^^^m S^^H°i Hl§§ bHEr^j ^ai® v (Ex-OR) °1 AH^^ES ^^of^ 3f§: ^ 

^r^e! 2^ M^^HSJ Ex-OR AHH2EM AfgorOI SX 3EI ^^or^ Jllg:^ SSeia. 
^ ^SOIl Q}M ^Hl^^g ^rXI^ ?|^3E br^^e! D&'-fe/AIOIIfe. 

S^^li J\^LM B^^HSJ bl^e bHEl^ Ex-OR) AHS3^S ^^6^ 

S^^HHI Ex-OR AH«2HS ArgSrOI SX 3EI ^^or^ S 
SX 3EI MgorOI QIOIEiM W^A|3|^ 2I§:^ SSe^D. 
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' BUI Oil Ai S ^gf gggOII 2iOH, gXI ?ls £ = ^£Oil Die! ^^I^2J £S0I^F^S°1 SXIS gSfioMI 4= SJCUD 5199^ 

S^Oil^ □ £>H\*1 ^^1? 2 3^r":,-3 ^#£lfe gCHPg S ^ S CHI AH ID2-w:H §EjS gOHM^AI Olfe AfgXL ^gXfSj 

sis sal goii coei bbib 4= °[d. hctSm □ §21^ s %h\m uige §il uaxtot &» ^oip. ois* esi 

££ofO] S W92I df^^f! ^Al Oil Oil CH^ §2Sf SJ£IM ^Allol igsia. 

= l^gg §ai A|±gOil/d GIIOIEiS «fr^A|3PI ?\olO\ A|§6fb S»#3 = 0II &0UH. ^Hl^^M ^Xl^ »«§*Ch & ^ S CHI SJoH 

^m^^e mXli= ^3c f SX 3£EH> olS. ^Ei(Span) NI 3*Xlfe: SX ^IH3^}= i^-goi ^etSCh 

^ Ai ] 

SX(X )=(X ).F(X )....F(X ) F(X ) 

01 J I AH ^Sj N8 S^IHse! 015! £ Oil °J (binary domain) Oil A1 E] £j£^ 3 J I (Window size)£H2 WITH, ^ £J£^ LHOJI £§^£|fe Nbl^ 2*14= g 
EH2J °J^£isO|01. (* ) i*jJJH Ex-OR AH ^ 3 £ (Subcode) 01 IQ, ^ Ex-OR AH«3£EJ JH4^AH OlCh 

£ 2 S gJSOil CQE SX ^I23E gg»E!2| g ^AIOIIS UEffcH £A|~! ^01. SX ^I2^£b £^ S40HSI Ex-OR 

AH«3£()M S^oFfe Ex-OR ^^(245)(255)(265)IU. Ex-OR AH*E!3£M SA|XIS»fe 4: XK210) (220) (230) (240) (250) (260) Oil SI6I-01 
■»«SQ. ^ 2I^X}i=: PJHOICH. i^Wi JI^^XF^ (* ) S HS&Ch . . : 

m OH. SX 3£0il EJ6H/H ^£EJ£r ^H23£^ -£fif±J 2011 UBfcH HfEj- ^01 OH (matrix)^ ^^E!D. 

^©vai 2 

S==(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X) 

^svai 201! UEItH HI 21 SOI, j&JKH SX 3£ OHM^^SI j£Wi g(row)OICh ^3EI Af§6>01 CHI 01 EH it «^A|3lfe .e<M Al^ifg &^l 
OH^ai^oj s^o) |H( row )^ 5fU2J xH^Oil 3£H£S g>J AI^H^ SJCH PJHEJ xH^g =PM^ 4^ SID. 

01 N=40IH, P=82J °i£^r 4XfH| SX 3 £011 0\o[0\ ^S6|2 Clg^l ^Q. N-40II2 P=8eJ 5{IQ3H^ 4=^^' 3011 2I6F01 

'asaoi, s 3 oil uEity ^oi ?^ia. 

♦ 

^ska. 3 - : 

SX(X) =(X).F(X).F(X).F(X).F(X).F(X).F(X),F(X) 

= ,X,X,X,X.X,X f X • ... 
4,5jA. 3 §j £ 2 01! £|oH 8x8 DH^^^ t*EJi£| SX £ 4 Oil UEIt" dh2f ^Cl. 

01 of ^21 N=40j SX 3E°i ^m^^Oil 0\o\0\ ^S^Cf. SX giMOl 4g °!^o!2. Zl 2Efe ^IH^^M ^f^lCf. CM ^1 AH 

^ ^ gj^oi MgJof£ is ^^oni. ass -ie m^mo. 

4s«|a» 4 * 
SX= (X ) (X )=0. B j&ne:k 

Olbl/d ^ 105!4^ m NdlMSI 2^^ g£H^ UEftd ^OIP. Off M MCH. i2f jH] S£0| ^^"5. 60I2 =(0.1.0.1). =(0.1,1.0)01°^, 2f Oil U\o\0\ 
4M 1^513 4^^^ 5£f ^ v Ef. 

4= fij ^ 5 
SX = (0 

^. SX 3E0il EJ oH °^CHXI^ ^&.^EJ 2E^(3E1)18 AH^Z.K)il ^ID^^M ^XI^CI. SEe_h £ 3 o^« H ^ 2|2| 

£ 5 fe 2dl ^ o.^s AhgofOI SX ^IQ2^0il 2x2 OH ^^01 01. E6g 3HIM ^'^M AFgo^d SX ^ ID 3^ Oil E]6H 4x4 

OHM^OIIQ. £ 7 S 4d|e o»2,s AfgofOI SX ^1 12 3 £ Oil 8x8 OH^^^OIH. £ 8 ^ 5dl^ EJ^e AfgohOI SX ^I23H0il 

2I3H 16x16 OHM^^OIP. £ 5 LHXI £ 8 Oil £A|^ bi2l ^Ol. SX ^5}3£^ 2bH4=^ 5s?3*= £^ ^JUmgm DH^^^M 

= . SX ^'J33£^ dl^M ^^Ql e^^HEJ dl^S Ex-OR ^ Ai«3E^ ?^9C[. 

Z1BH£^ sx 5|i3E§ 2£^^ Al^^JOil ^§&2SM|, Ex-OR s^^RIM Afgo^ zp^g Af§6f01 ^IJH^^ 

M ^^3EI ^^Al^ 4- 

S ^ v Sg D^o^l Sgi 4^ m-\ D\X\ ^EHM S 4= Zt°D\ ^S2| ^Ailtl ^ S Oil Ai ^ ZIOil CEf^ ^^e^ ^A| Oil Oil CHoH/dE^ 
o^Q. mxiai S i^gg ^Ol ^S2| ^ Ail ^gOilAi ^^ff gEHsi §^§EJ^ ^01 Ofbl OfoHEjOHO^ olOI, S^P 

s^ioii £j6H e i^oj g^^i go, mo,, 01^ e = ^gg^ ^mm ^ wxii^e sssib oishejcho^ mo. 

^ V SE] S3f 
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*0I.^OllAi ^ Ail 81 b\9} &0I M^ffiz: S ^gOil °!CH A|. 3HA!£J^ CHH^Sfoil S^ofOI ^CHXI^ sHIM ZhBol £S6>£ Dg3f 

a mgo ^m~oi XII (X £ 3 8 MiolJI & 33 Ex-OR Mgo>01 gAISEU o>Q0f^3^2* gOI S!j2£!38 XI SX 3E1 

^o^Mi 3E ggOll Eioi^g ^±M3\0\, E+^ei ?5g 3EI ^ 91^ aHf^F 21Q. 5Et> SX 3E1 3E^i D§§ 

^ Al^gJOII S!S»2£JW. Al ^ S CHI AH 3E1 ^£1 Al 5?l i=GII E'Sei AI2J8 ^A|3I04, Al^gSI 751 E*£»6KH, A|^H£] ail fergi ^ 

...... 

(57) ^=?2\ S¥l 
S?8 1. 

oi^ai= S40H2I bl^S dHE*^ ^£llMEx-OR)e[ Ai^3EI £ggo^ HIS: ^ 

^stf e^^H^i ex-or AiH^Ei Aigaioi sx 3Ei »«8*fe 5^6f^, ^mm&m m&^s. gJglgJS. 

§^?i> v 2. 

■XII 1 SOU 9lO\M, feOI SX 3Ef «S6}fe HfS^. 
N2 oj^Aigoj tJIM4*0i:Q, 
Pfer 2°J N-mi^0|3, 

(* ) i£KH Ex-OR Aj^3E^ (EH , 
• °J^£JM0il Sim 2J£)£lfe PxP OHM^^tlEUSJ SX 3E S=, 
= (X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X)(X) 

S^S 3. - 
XII 2 SOII SiCHAi. 

j£KH £j^«IM LH XI Oil £]6H H^U ffH. 

ao| (* ) b, EJ^dl^ LUX! J^Gi S^JH^ dl^g Ex-OR el" Ai«3H°J, £!H2^g# 3\X\^ ^^3E 

a?« 4. 

XII 2 SOII 2J0i/H. . . * 

ji^ m ¥'^i^oi M^sf^ ie M^am, -ig #^sf^ ^iseho §sm hh. , 

gJ2|£] SX 3E2I^, 

0I2 = (X ) (X )=o s e^snn. 

ois = (x ) (x )=p m &}^6ib. ^mm&m xi ^ h^se g^gjg. 

S^PS 5. - 
3^2* g40H£l Ex-OR M^^^M Ah g oh 01 SX 3E1 ^^o^ 

SX 3E1 At g 8} 01 2J^* CHIOIEiM a^AI9l^r JI}§;M SSotfe. ^\JHm^m 3fXlb t^3E SJgJgJg. 
ES 
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